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1 ) «H«fStt : 2 0 0 k D a IXkO^y - y - 
^>£3 yl&fcftffl bT, #7ffi 1 0~ 5 0 k D a 

U - y - 401/ $ 5 ^86*4^ 3 C 

2) SIpH : pH5. 0 

3) pHggfji : pH 4. 0-11. 0 (4°C, 1 6 

4) mmum : iswa 10 

5) |gS»ft: 3 5°CST^ (pH 7. 0, 6 0 

6) ^R-f*V»ltflaflFa9©SSftlJKi* (SmM^jD) : 
B a 2 ' , Mn 2 ' (CfcoTHttftStW Cu\ N 1 *' fc 
ioTgWSJn^. 5mM EDTA»Tf±j^ 

7) ^fl:i4 6kDa (SDS -^'J7^U;i/7 
S) 

[»5R3S2] TIB (A) xii (b) j^-r^y/^s? 20 
< a ) mmtomm^ 2 Kisaor 5 /sra^wt- 

( B ) SE^<?»J#^ 2 KSHttOT 5 / BSflfl^JK: *>V^ 
T, lSb<«MfS©73/®©B^> A*. ffAX 
ttfttoS^TS/MEMfrS*!), fro, xyFMtf 
U - y - 3 ya^lSMMSiSttJie^-r § * y^? 
ft, 

cn*«3) Tie (a) x« (b) t^-r^y^st 30 
(a) mrnomm^ 2 immor 3 smm*%? 
( b ) jm%amm% 2 tiEioy 5 /aK$ffc:«^ 

T> lgL<B&»ffl©73/»©iBifc A*. ffiAX 

(4MillP^^t?r5/m§B^e.^D> fro, 

U - y - 401/* 5 >flKMH8*ffittS£"r S 2 y^£ 

Mo 

[lt#3i4] TSB (a) Xtt (b) fcaVTDNAT?* 
§^5j<JS3aB«4«DNA 0 40 

( a ) mvmmwm^ 1 ©js®#^ 41 — 127 9** 

(b) £8|&CDS$Jffi-9 1 OffiSS^4 I ~ 1 2 7 9fr 
£,&&iSSSM££-f £ D N A Xt* E <DffiSKW3&»&M 

^■JP^Jg^^-r^^y^^S^a- FT « D N Aq 
5 ] MBx h y y i>x y h a*fttf % 1 x s 

S C&lfO. I %S DSfCffi^f £iIilffiT'6 O'CTift 
MWfftoft 4 fBK© DNA„ 50 
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[gg*« 6 ] W-y- 9)\>Z 5 yj§M|g£W U 
fro> M$£ 1 f Bi><Dx y fs* y - y - * 3 y He 

jgjcjgfaii&iJo 

7 ] ffiftg l X& 2 {cIB^cdx y FSf # u - 

a «fc *> tifcHWtS 6 £tt<0fft£fe. 

[ffi&K 8 ] H$£ l Xtt 2 fcI3^<Ox y fm# y - 

& A*. »AXtt^*£fccfcfc*DjftfcBixii 

2 {cibsc<dx y Ksa# u - y - v fr* 5 ymmmm^ 

RS^io] y-y;V^;VF7yx^7 

(KTXtt^-r 5 <fc 5 K «g $ tlft 6 Xtt 1 0 K 

IBiJtD^Stfo 

[fS*® i 2] i»S6~ 1 l (OV^-ftl^-^fcfBic 
«0ttt£&#i«&Jgittti:ig« b, ig«?gi^fc y - y - ^ 

ft t * y - y - 9fr H 5 yftoiSJiJfe, 
to 0 0 1 ] 

y - y 5 ySE^j»»nsRtf * n*a- K-raa 

Mtffcl^^gtt^fSTXfiM^bft^^/l/XJS 

tcM-rsmm Rtfrai»4f6i*ffl^fc^y -y-y>i, 
[0002] 

[tig^oSffl # y - y - 5 y^tt, ^a©^^ [ 
fi*H©^< ©aire, ©ffl&tffcSfcwfcjBfts 
g - y 5 ym±mmmtmA msm* 
tic£>mmftT^% (Rvmmmm. 1 6#, n 

o. 10, 369-372 Ms 199 Q^-0M) . 

[0003] fR£ttomc <fc a # 'J - y -^pP* 3 y 
^©4«ffi*^*-ttSfci6<D^fc bT, 4?U - y - 

^ y^ssftg^ m u K7 y * x 74Stt©«s 

CfOB¥8-l 5 4 6 16 

, »i*ag : b<(*^offlas^ siiiiiSBiftixtt^n 
4jS(i**rr*iRgi*«fS«f*?5ri* (^¥8-24 



3 

2 8 8 0 ^) . # U - y — $0t> * 5 U 

fr-o&v* 3 ym&ame£&ifiXBm l < l ft 

S«tlt*««f (#0B 2000-333690 
[0 00 4] t ft* T?sK U - y — iOl/* 5 

&mr&ffl&&frrw*b its, ^/wxs©®^ 

(Y. Ogawa, H. Ffcsoyama, M. Hamano & H. Motai, 
Agric. Biol. Chen. (1991)55, p. 2971-2977, K. Xu & 
M. A. Strauch, J. Bacterid . (1996) 178, p. 4319-4 
322) „ Lfctf 6, C OH«tt#y - y - 5 

3.*vM(offimx*&%rcbb, mmicttmi oomx± 

^fcLTfiSO-fei/^A (My r o t h e c i um) 
JS©M£$)©S$^$g££tlTV^# CWBPF5 - 3 0 
4 9 5 8^) , *^Cj;S#U-y-^;l/^5y®(D 
2 ~ 4 ffio 5 >W y 5 )V 

^Lfc^r >J dfv-T'S £ ft *S5SS^>?a l 0 0 

[0 0 0 5] /Wl/^JSIIM©Bi"r*xv 

©#y - y -?frjt*>mftffimmn:-o^T\z, 

< *n B*iT45&1% * y - y - M/* 5 y&#jW»3fc© 
[0 0 0 6] 

c ut, $mm& *> <#v-y-?jv**2/ 

[0 00 7] 

Lrwa-stiT^&t&m'^frx • xv^yx 1 6 

8$©£^VAK?iJ^g?£nfc (Nature (1997) 390, 
p. 249-256) o ^©-r-^Ktti#y-y-^;V^?^ 

IWlOyw t D®e-?^^©x>F^^^— 
45gffi£tt« ^f-;VX • Xff-yxoy w t DSfieHi 

*fsa* y - y - vfrz 3 ymmm^MB^x-h t> , 

/^;vx/l'$»£ffi^T;tfy - y 5 

7<D«fiBWW*K*feB*, ywt DlfiWiVFS 
#U - y 5 >»iHWM63ie^T*** c: t*3«s 



(3) 1SB82 0 0 3-2 3 5 5 6 6 

4 

i?£jtfitT*&£$ftM®^?-;l<'X • XWJX I F 0 1 6 
4 4 9ttfcfcV»TC©ae?©5BB*«liU Sfc. x* 
vHjH y - y - 5 vttdDHStttfft § c *TO 
?&3y-^/l/*5;l/h7:/X'W-^--t?iBe? (g 
gtMfs?) (05SB«flf«T»A*ci:l«:j;!j % tfy- 
y 3 y$?*jgfEtf S$gfC|nj±T& t fc«£v*£ 

c t ic -d t# y - y - 3 >®£jiffcfciHi±s-e 
to M^-;i/x • xvf - y x u t - 1 m mm 2000-3 

3 3 6 9 0f) tC&l^Tfc, Cne>20©iKy-y-^ 

[0008] -ratJ^^wttx wTotfi^^ftSo 

( 1 ) Tfi3©f±H*#tSxy KffliRU - y ^ 

1 ) SfW^Sffi : ft^m 2 0 0 k D a &±<D$ V~y- 
?)\;$ 3 >m.tc tm t T, 1 0 ~ 5 0 k D a ©4? 

20 V-v-fto* 

2) SjipH : pH 5. 0 

3) pHggt : pH 4. 0-11. 0 (4°C, 1 6 

mmwm 

4) mmm- 4 5x\m 

5) i^jggjgfi: 3 5°C*T$3£ (pH 7. 0, 60 

6) ^a^^^Sc^ia^'I©^^* (5mM») : 
B a 2 ' , Mn 2 ' {C ^^TSttfb^n, Cu\ N i 2 " K 
•fcoTtSffi^flfl^^tlSo 5mM EDTA}?aim?ttK 

30 #*tl>S:V\ 

7) »fl:|l46kDa (SDS -^U7^'J;V7 

ffi) 

(2) -RE (A) Xtt (B) tC^-T^y/^«-?S§ 
( i ) ©x y m# y - y - 5 y$#j«fK 0 

(A) E?»J^©g35US^ 2 Knm<07 5 / TO'iJ^^-T 

(b) mmoymm^ z immvr s y^gajijt*?^ 

[0 0 0 9] (3) TSB (A) Xf± (B) fc^l"*^^ 
^H^3-F"TSDNA 0 

(a) mm<ommn 2 fcgE«©r 5 y BBEw*wr 
%$y>wn 0 

( B ) SB5iJ^©g[!5iJ#^ 2 fc=Bic©7 3 

1 m t < ttigaiH©r 3 y ^©hr ^ x f$xx 

50 y - y 3 Vl^IiiiSfMttS ^ 



(4) 

5 

a. 

(4) Tffl (a) Xtt (b) (^tDNATSS (3) 
©DNA 0 

( a ) BB?iJ*©gH^J#l§ 1 (omS^ 4 1 - 1 2 7 9 
&*saSSBBW*^«JDNA. 

c b ) legigoEaiare 1 ©mas^ 41-1279* 
e. * sffiSK^wr -s d n a xt* d comas?ij* e»n 

i!i2ftit#£Xn~X£X h U X>*x ^ hft^TTvW 
XyX^XU So. x>H^U-y-^;l/^5yit 
»igtt^t§^^^«*3- KfS D N A„ 10 

( 5 ) Miax h y y Xx > h ft##a\ ixsscRt; 
0 . 1 % s d s fcfBSf <&tt»re 6 0 °cvm%mit> 

tlSfcftTNfc* (4) ©DN A<, 
[0010] ( 6 ) #*J - y - 5 >*£j£86&# 
U (l)oiy FS!# U - y - X;b 2 5 

(7) (1) Xfc* (2) 
Stlfc (6) 

(8) (1) Xtt (2) <0l^b«-y-^W5 

x KJifiyojgftBWitetiT^* (7) ©??ra„ 

(9) mmfflmci-=>x\mmm<DMm(Dwwi, x 
mxxmm^tsctic^y) m x« (2) k 

vt&mBfrimmistirc (8) ©ma-m 

(l 0) y-X7V#5;l/h5yx^XXX--if 

ffiffi^<ftTxttiB*-rs<t5fc^?nfc (6) ©». 30 
m i M?%&?K?mznrc c&) xs* d o) ©us* 

[00 11] (12) (6) - (1 1) ©t^Ttlfr©^ 
[0 0 12] 

mm<^mmmfm wt, *f^*iawfcSww-So 40 

[0 0 1 3] < 1 >#y- y-^*5y^M#*il 

*fsgao4? y - y -x;i/# 5 ym^mmmminj- c y w 

t Differ) £^t?DNAKfr©Itf#{±, MX;1/X • x 
XX y X©Af^ft$U WAtf I F 0 1 6 4 4 9 

• XXX'JX I FO 1 6 4 4 9f|Otfe#DNA<fc^ 
*U^7— *?■ Xx-y • V7iri'ay& (£4T> Tp 
CR&-J fcfBf) fcffli^T, M^ux • XXX'JX 1 6 
8 tt?ttKffi£S*|#j&1 1 ft o T V»*flMB*fc|© y w 50 
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tDBe?4:«ra&ae?*^€rDNAWfr*f?*, £ 

e»tLfcDNAiffr«xi/xy • 3UMtfa^Ti»w 

SanT^ftX5X5 F^^tliLTlIiDNA^ 

MDNA D N A$r#©£iSSSB'iJ#X'l'X 

X^J^ (F. Sanger et al, Proc. Natl. Acad. Sci. 
(1977) p.5463#EO tADftJgU D N A ©UtiUSftJr 
*frv\ XPt-£- s ;t^b-#-, SDjEW, Mb 
3 FX tttea FX *~~?y ■ y— r^vX • 7W 

[0014] *58BIO# y - y - X;P# 5 
ilfSXSi, EWSffi9J##l fc*3ft3figE5!!©Sg 
ft^4 l~43©GTGfre> 1277-1 279 ©C A 

fc?B£tl§7 5 X S!Jffi*iJ£frr3x:/ FM# 'J — y — X 

ie?ij^Ba?ijf&^ 2 {c^s n§y 5 /mmm^t^y 
mm - y -9)\,z 5 y«»iifiBif«3- Ft s t>© 

v\ a-FM^^v^T^/^a-F-rsaFy 
*RI C7 5 /M% =3- FfS ffi!©^fffi©a F i/KWm t 

x> - y -X;l/£3 
WfcfifttoftV' 1 oX«^ffl©75X^S©g^ 

x^, iAxwm*tr«x> Fi#y - y -x;v# 

•fcoTfeSftS^ 51^2-2 0 0ft $7-SL<ti2- 
10 0ft 2£fcJff3;L<y;2~5 0ft gt,ff$L< 
t±2— 1 0|taT»a6S o 

[0 0 15] c<DJ;5ftlBJfe, X^, fflXXtt^ta**- 
tsxy KB*y ~ y -X;b* 5 yaKMWBR^a- F 
TrSjaffrtHi, ^^-;l/X • XXf-yx©» gft&ffi 
^n#x«A5&^^m ^^;i/x • XX^-yxi^ 
©^^x/i^^s^#$nt#§o $6, hm, x 

X^ WiPXttJf X^W1-« x y KM* y - y - X>l/# 5 
757 ^gajij^^-r a x y Fffl# y - y - X;v* 5 >gg 

IB^SC t»n j; *?8flJ1©xy FS^'J - y -X;l/* 
5>^^*t^MWfc[pI-©*^^H^3- Ft 
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[oo 1 6] £fcx mmm^^mtcn^unt^m 
B&fre., mm<owm^ i ^£ti£f£S#^4 1 fr 
5 1 2 7 9 ©JMS@a^j**-r £ dna, x« c: ©i&ssa 
^jfrSf«tit#&7P--7fcx h u »"iyf^ff 

TTvm^U^VXU fro, iyFi4?'J-y-^ 
U - y -^;t/#3 yi?#^l(t£ll33Wf<:^--©£ 

G C -SM^m D M L82?tJ©^% £ £ /c&B£5| 

(ciEffft'r§iifc«si§-(?s.g.fr, -ffl%m&i& mm 

^£DNA^[l±fr/W7U2VXU ^tl<fcDff!ifl] 
ffifrf^DN A^[EU±frVW7U ^Xl4v4fts 
VHi:ffl$©W:/;vY7y $fy*r- a y<Dm^<D 
4kftX&5>WV, 1XSSC, 0.1%SDS, !?SL< 

a, o.ixssc, o.i%SDSiaa^l"SSii®Tvw 
7>j^vx-r§^ft-frwe»ti«.o 20 
[0017] fu-rt lt, SB^i#^ i (ommmo 

-gf$©BB?iJ£fflV>§£ tt-e§§ 0 ^©£?&7o-7* 
14, R8»9 l «MS3EWfc»3^Tft»Lfc* U rf* 
^> M*?- F£7v^ v-i; U B2W§ 1 ©K&gBSI* 
*frD N ASrM-^^fc-r-5 PCRfc<fco TftlKTS c 
£fr?t£ 0 7u-7i:LT, 3 0 0 b p&ffi©SS© 

©^©^ftti, 5 0U 2XSSC, 0. 1 % S D S 

frW&tl&o 

[0018] ijBoj:5a*fl ; T?-'vf^y^xr*3i 30 

So 

[0019] ^mm<ox.ypm^v-y-if^^ym 

1 ) SM^Utt : 2 0 0 k D a W_L©#y - y - 

Vfi>% 5 yKfcftffi LT, 5H*S 1 0~ 5 0 k D a ©stf 40 

u - y 5 ynft^-r*. 

[0 02 0] 2) MiipH : pH5. 0 

3) pHg?£ffi : P H 4. 0 ~ 11. 0 (4t, 
1 6B#fffl®a) 

4) lEiSiag : 4 5°CftjJr 

5) ?if£§:&'!4: 3 5°C$T*S5£ (pH 7. 0, 6 0 

5) M) 

6) &M'<*>Rwmm<D&mm (smMw : ' 

<fc^T$£fcfr[fiS£tl3 0 5mM EDTA»«g 50 
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7) #?*:*34 6kDa (SDS -^VT^V^Y 
ft) 

[0 0 2 1] $mi<DX.> - y 5 >» 

&tt#*t^ ia?y^SH?ijs^ 2 tc^nsr 5 / warn 

loX&MS©73/®$g©gf& WXXfct 
f#D£Wf § *> ©T& o T & J: ^j: £ tt, _hi8©il D T 

[0 0 2 2] c © J: 5 FSi^U - y -^l^ 5 > 

mfimmmit, *5fflaox> hwj - y - 5 > 

tt&ffiffl* (y w t DJtg?) ^-T^A^X • X7* 

i-V7.<Dxm*m%M, M^ar i f 0 1 6 4 4 9*, x 

57 . [iI-i'^y^^n-7F^v7^-, H?J<14^ 

ais*-&b*a c t ^ * 0 f#s c fr s„ 

[0023] < 2 >4?V - y - 5 >8b^gm(]| 
*fgBj3©^f-;PXS^fea, mm^<D^V- y 

*p*e** g g t ae?©aa«iBii*fc»its{: t3H*M* 

«TXtiJfi*S«* CttLctoT!), «tf ©^ U - y 
[0 0 2 4] y w t DmfclrRTfg g 1 38^?©lSSft 

T'Dt-^-ia^t 1 oxatt8ffl©i&£©H& ^ 

^fgT^tirS c i: t «fc o Tls^ U'^/l/TJtiE^©^^ 
Wl^LS*ffi***S (M. Rosenberg & D. Court, An 
n. Rev. Genetics (1979) 13, p. 319, P. Youderia 
n, S. Bouvier & M. Susskind, Cell (1982) 30, P. 843 

-853) o ctie>©ite?©sisti, s Dmitm 
tea vytem<omn^*K i ox«?m®©ss©@ 

T, fflgRlx^T^ffllASCfcjb^tS (J. J. Dunn, 
E. Buzash-Pollert & P. Hf. Studier, Proc. Nat 
1. Acad. Sci. 0. S. A. (1978) 75, P.2743#M) „ J 



(6) 
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ft, # U — y — $01/* 5 >«»»BSR©JtiStt«fiTX 
liJg^^-a-Sfctt, - y -iOU* 5 >tt^KIPlK 

*SKfs©iis©g$, mx, tmximmmz 
«»©«&, ^ $a, wjpx&$ft 

£ig C ^^S51fK-7- fc ITS, y w t Diie^at; g g 
t MS? K ApA , a- K-r « * U - y - 5 yj$# 

mmm^^mmncm^r^ 1 oxfiw@©7 5 

/iM©ffi$, ^£X«:3$A£^f £y w t nmin? 10 

[0025] 3BiK?4ifc^as©e^ x*, if A, f«n 

Xfi$ffi#jgc Hftatycti, ffittttSftS 

(W. Kramer & H. J. Frits, Methods in Enzymolo 
gy, (1987) 154, p. 350) *\ JJOEHffltf-l- >J t 
Ka*5/;l/r 5^©ftl*KBW6:J: Dffifflf*^* (D. 
Shortle & D. Nathans, Proc. Natl. Acad, Set. 
U.S.A. (1978) 75, p. 270) )8W5ft5. 8MM$g 
U rf 5? if F£fflV^#?&T*& 
0, ^©^Stifti^ftfttffc, ft;tc©EI$, A 20 
9c> If A, tfj&nXtt^&IWAT^S^T&S. c© 

^SftfUffl-rsttt, *f\ ^n-yftstu dnajs 

m^?\ ffit©JMSB&, 8A, WjuXHM 
£&0<fc 9 fc tTfc < o c oy& I MMD N A tffim©3i 

I©^W^79^yhi:T'i UaBT — tf#ffl^T^£ 
%2*i/7X5 F#£j£U cti4xi/iij U7 ■ 3 
yonytr-r^h-te^C^A^So £©<fc5{f:bTt#& 

nfejKWfaft»©«o»»a:, f±it©fiSii&, ^ » 
a, f*itaxtta!!tt35ffla£«nftae?*^tt^5x3 f 

Siiwts nnflift^fc (±, y n y if t y y p c r 

j£ (PCRTechnology, Stockton press(1989)) 

[0026] aft, {b9TOjfiffl*ffii*s#i£W\ Bfft 

©jtfr^^t? D N A tffr *E»#£iK»?- h 'J 7 A, 40 

t f p * ->;i/7 5 ym?saat S c t fc «t y D n a rrK- 

f^y^AfciSaWfc A, W*PX«a»ffi* 

[0 0 2 7] «_h© J; a £ LTM#Lfti!J?tf#A£tl 

y w t Da£?Rtf g g 1 5ge?©?8SI*ffli*.S £ £ 
T^So Mfc?©fI$!©#)*fcLTfi, *BIrH$$B$;1£ 
WfflLft#fi (Experiments in Molecular Genetics, C 
old Spring Harbor Laboratory press(1972), S. Matsu 50 
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yatna & S. Mizushima, J. Bacteriol. (1985) 162, 
p. 1196) tf&Zo mm&MWlZ-^ >&A>ZMtt£!fott i 

[0 0 2 8] «ep©«ft*ff 5^^^;l/^JWRftfttt, 
4?y - y 5 ytt£^«#-r«fR£ft-l*fea. 

4?y - y 5 >aftsaflg*wr*^^x««4 

rt'f-A'X ' X7*^yX (B a c i 1 1 u 
s subt i lis), ^^VX • U'!r-^1'5X 
(Baci 1 lus I i cheniformis), 
• yyXv^X (Bacillus anth 
racis), ^^UX • ^iff'J ^Zn (Baci II 
us me g a t e r i uni) fcJTtfaiHf&ftS. 5 6 
fcM^WKtt, ^f-;l/X • X7>yx I F 03 

3 3 5, /^/t/X ■ X7^y X I F O 3 3 3 6 (H. Kun 
ioka, and A. Goto (1994) Appl. Microbiol. Biotecn 
ol. 40, 867-872) , ^;PX • XWJ X I F O 1 6 

4 4 9, • y^3h;V5XATCC9 9 4 5 
(F. A. Troy (1973) J. Biol. Chem.248, 305-315) & 

%m /flllfM, TO®, ^M®=5:H©mi!©t©S:ir 
*WSiifc^T?ta, Sft, cft5©®«fcjb>5WSfc: 
«t D#y - y 5 y^gtl*!fij±?^ft/^;l/ 

XHtt**t*v^T* - y 5 yftMSI 

f£^©5egi#fflJ*T fe =fc v\ 3j?y - y 5 
afll*lftl±*'ftft/^;VXjHtt**ki:, M*fcf, 9fr* 

^yM-etmmmmiz? (git ams-to ©i®«ecj:d 

M2 0 0 0-3 3 3 6 9 0) „ 
[0 0 2 9] y w t DMffi'&Xfg g t Ifis^t^S* 

^ALTaMXtt^l-^fefe©^©^©^^ LT 

^)te^w-r§^f-^xi^^©am-N- 
[0030] tm^mmm^^xit, t°v - y 

X7>'J x$©3i${i, ^-©n-xV y W^©-gi5^ 

-^*5>«»iH»P8ie?*, ±ia©ffl[n]ttfflm^ 

bft^t <fe D , A5^;l/X • X7f 'J X©J&&& 

±©5i? y - y - 5 >s^»i^3se? t H»-r s 
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[0 0 3 1 ] 1 ~D<DWiUl<:$5^Z&$8$(Dy w t 

DM£7©»©5SIJi£$ix. Scfcfef^SU y w t D 

g g t Mm'emts(oftmmzc.ti>v% 

^WBfc*v>T, JFSlwIi, ywtDKgfK 

1 1 A»fi^©3fi£*w*.ftmrc*s- 

[0 03 2] < 3 >#U - y ~9)\s* % y&5flm$m 

•$%>z.h\c&>9, t§nmfyteMm<r>fr° y - y - $ 
fiti, # y - y - ^ * ^ vmrnmofiit, * c t *ran 

snr^s g g t »fi£P©5B£*jqi*.*e fttti?t>Ji 
fc?o>mvm%. sets, * y - y - 5 y$© 

«a*©jnj±fc <fc D ^Bit?* *? , Sft, g g t fc 
©»a*«l*feIStt*ffl C fcfc<fcD, #U - y - 9 
[0033] # y - y - 40^ 5 yM£.&<Dtctbfc{&m 

zh&mm&, mmm, mmm, imj*y&xf<miz 
%t>\ %mc?fi>&$>ffiu*%<D&miSi, mm, 9 

[0034] 1^ j&sfftinitbT, ^F-)t msek m 
m, v;vh-x, ®&g§u ts$& mm, simm 

[0 0 3 5] £ft, g?R8gfcbT, ^5yi, 9>l 
b < tt*©8rtM!k Silfc*tt»iJil©43 D &£©»}«! 
-/-^U*", ?$#x+x, £)x^x, i:s^©t©X 

nam, mm%E<D%mmmn. mm, mm, mm, m 

[0036] sft, ±m<Dmmm, mmmu^x, n 
^(o^MK^m^mmmmm, mm, *A>yt> 

k, *tvt>h, thvyi*, *?9^y*?i±, vy-fiy, 

m, m&KEvmmm, mmm, vymmm. 



(7) #m 2 0 0 3 - 2 3 5 5 6 6 

12 

[0 0 3 7] £ft, W*tga©l§£©i&fi!!imfcLT 

a, Lfe*Ss /j^g, m hc^a 

10 tt*©&«8te&itabfcfc©tf^ftfc©i: bT/«V5> 

ns c 

[ 0 0 3 8 ] ,i?y - y - 5 >immm»^<o 
m<Di%m%mn<Dmk, mmi i o-i 4o°c, s~ 

2 5~5 0°C. »Sb<tt3 7-4 Zt*lST?$ 

20 [0 0 3 9] £ft, ^©pHtt. 7klWt^by'>A, 

fC^oTHfiU pH5~9, !f*t<ttpH6~8T* 

[0 0 4 0] *fts ig#Sf3[ISJtt, att2~4BBI8«T 

^fcl^SiK, l§S?§eti 2 5 ~ 5 0 °C, {if £ b < li 3 
7-4 2U ^SB$©pH«5-9, |if$b<(ipH6 

[0 0 4 1] d©lgS^&5Hy-y-y^5>^ 
^ffi, Mffi{-r5fca, £$!©£?& MAtf, (1) HI* 
2 0 %WT©£Jfi7kfc,fc t) M(H^aif S^ffi 

(»¥ 3-3 0 6 4 8 #K (2) «®fc J:Sit|R 
S (Throne, B. C. , C. C. Gome z, 
N. E. Noues and R. D. Housevr i 
g h t : J . Bacteriol, , 6 8#, 3 0 7 
M, 1 9 5 4^) , (3) TAtX-fifflm (R. M. 
Vard, R. F. Anderson and F. K. 
40 Dean:Biotechnology and Bio 
engineering, 4 1 M, 1 9 6 3^ 

mm, mmm, tmiRX, -x^iex® - Bit, 4 7 

m, 1 5 9~ 1 6 5H, 1 9 7 3^ M#tm : Jlft, 
3 7 4 0 7-4 1 21, 1 96 3^&£), (4) 

~m <fflW 3-2 4 4 3 9 2f), (5) ^HHRWM 

ffl«s*ffiffi-raimwi«iffi*, (e) we co ~ 
(5) 5stsWiAmH«T^§. £©£5 

tebTiHBU flS9lbfet©»i, ^{cj:t)^Sl©^i£-T 

so mm, mmttm, m&&m%z<D&mm,r. #v- 
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[0 0 4 2] 
[0 0 4 3] 

mmm i ] o^/bx • x i f o i 6 4 4 9 

&<fcOM#!N) 
(1) /^rt/X • XV^'JX I FO I 6 4 4 9|©yw 10 

t um&^mm 

>*frfr?. • XV^U Xtfyr-^Ay^cDy w t Dfifc 

[0 0 4 4] C7*7-K) 
5' -GGA TCC GTT AAA ACT GCA AAA AGA GG (g2^J#^- 
3) 

5' - TTT CTC GAG TIG CAC CCG TAT ACT TC (S8J#^ 
4) 

[0 0 4 5] Jttf^JlStmWtyA'Z. • X7f- 20 
UXIF01 644 9$©!&fef$DN A^l^fCbT, 
P C Rife*fflWC*ll 1 . 3kbp?)ywt DifiefBrfr 
^if^Lfto CO»rJt#iS!JKlSRB a mH I fcitfX h 
o I (SigiSitlK) TfSHtfU l %7fn-x^7?« 

%pET23a (+) (NOVAGENftiS) ©Bam 
H I fc«ktf X holt-f h^fllAU CSfcJSfcfcXf-^ 

y # ^<DBkd tfe^f y/^S£ LTMmz&zrcVxm 

Sffl7vX5F GK"F» TpNDHj £V^5) fcflMBL 
ft 0 30 
[0 0 4 6] pNDH *©J?A»ffr©iaSSB3»J*fl¥«r L 
fe*S**B»038©!l## 1 *»fif3'-«Ji-t*»©y w t 
D Mfc-T © 3 - F & x y F ^ U - y - # 5 y 

M^;l/X • X^f-UX I F O 1 6 4 4 9«fi*Oyw t 
D3tfe?©gB»J«7^;l/X « XVf-U X 1 6 8|*©y w 
t D?Ifs?©B2?IJ (Nature (1997) 390, p. 249-256, Su 
btiLlst database accession number BC12535) £7$ 

[0 0 4 7] (2) JVf-frT* • XVf-UX I FO 1 6 4 40 
4 9ft(Oyw t DMtR*ffll<08mt1IM 
Mz., c »:tx^-^y^ ifcom&Lfc y w t Djlfs 

=?mm (H-Ywt) **.mmx-xmma^ mm 
mn&%mm u &„ c j; d t^x 5 f p n d h t» a 

HI (E. coH) BL2 1 (DE3)i V ' 

5E, col i BL2 1/pNDHl^f/co utl* 
TyVisVVS 0 fi g/m 1 t^T5LBi«l (1 % 
#11 ^7* by, 0. 5%»#x*X, l%NaCK p 
H7. 0) lOOmlfcilU 3 7 c CT?ig#Lfco 6 50 
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0 0 n m©8Bfclfctf 0 . 5 $ L fcB#^T\ 

0. 4mMd!)IPTG WV7^^-D-^5 
* b tr 5 / V F) OgJg&ttSD fciSin Lt\ * 6 1 5 

[0 0 4 8] ©*j8£*>6iSiC^>StT?@HRLfe@[** 5 m 
105 0mM'J>«;^77- (pH7. 0) tcHil 

u 4 *ci? 5 m^wmmir>xm&twk\,it« 

£HS!Lfc 0 Ctl^'5 OOmMONaC 1 *3«fcO* 1 Om 
M©^ 5 2 0 mM U y^/^y 77- (p 
H 7 . 5) T^tlrffcLfcH (Trap chelatl 
ng Sepharosei)7i (jfiffc IraU 7V-> 

ft„ #7A£[SJ$»f$T$;im 5 0 OmMON a C 1 
50 mMXS 1 0 0 mMCM" 5 #V-;b£^ty 2 0 
raMi;j#^77- (pH7. 5) fd.fcSX'r-y 77 

[0 0 4 9] Kft3aicJ:Dm8U 

1 5 0 mMON a C 1 £#t? 5 OmMU 77- 
(pH7. 0) T'fiftlfeSephacryl S- 

2 00 £7i* (1. 5X6 0 cm, 7V>^A 77 
;l/v>y7 >W*f^tfc«i&) fc&AU RH5^7r 
~K «fc t> MSO . 5/ml n KXffitti Lfc c JW±©»ft 
(Ci^T, lHH-YwtD^y/^O. 5mg%mM 
T'tfco COffiRfifflfct. SDS-4?U7^U^75F 

[0 0 5 0] (3) i^frX ' X7^UX I FO 1 6 4 

4 9tS*yw t DBfr?jgft©ftg*fe!t 

©Sfifctt, H^&CD^ (Biosci. Biotech. Bioche 
m. (1992) 56, pl031-I035) tf tv^X • X7f U 
X I F O 1 6 4 4 g^O^^&PHLfc^ei^-ffi 

5 0 k D aW±0#U - y 5 yjgj*fflv>fc 0 

[oo5i]<!'j-r^5 >w&Mfflmwm 
It, *o*ftT?froft„ sH'j-y-W^y» (¥t^ 
5 0 75J-X_h) 4rag/ral, U y^* U 7 AMffi 
m ( p H 7 . 0) RtfBJ&fcSttRjfiM (1ml) T? p 
H7. 0, 3 7 0 CT^tS*ff-3fc o -yt FUySfSffl 
^ ^;V-bn y;V7Jg^ l , 2ml T»Ef&£f?ih£-ti:fc 
m> -yt f u yj*fc<fc oasft^i/^ 5 y^oss^f 

^ft 0 t©i»EJiKfcfflCT 1 ^Kfc 1 fi m o 1 <OL - 
5 yit**ffif S»SRfi«: l a - -y b ^S^fto 
jtSSffitt^ y;^f? 1 m g ^fc K) <0=l- vht Lfco ft 

(ommmm msmzm, imm, 1994^) x*m 

%.Lfc 0 ttttAWl (2% N a 2 CO.i^#tyO. 1 
N NaOHftSffli) tBm (0. 5% CuSO.^^tf 
1 %^iyft b U 7i»7j<^}&-) * 5 0 : 1 XUSLX 

ni 1 £&&£5fc#fKL;fc'9-y7Vl'0. 3m 1 tC®3 
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m 1 ixT 3 Qftffl&Whrcfa 7 5 0 n m<D«R^fi* 
Ji^bfe, ftft&tt* 0~400fig/ml ^Jfc?f7 

[0 0 5 2]5K!J-y-^5 ^BJ^»S»©«« 
tt» ^©*ftT% HPLCfcioTMUc. 
J*, #?«S8?|©J|? 'J-a-W5yi 1 
4kDa, 3 2 k D a , 5 8 k D a, *3* 
0=7/1/9 y (#?3 2 0 0 k D a „ jgsCffc$Xitft:®!) 10 
£X * y F t LTglti t fto 

[0 0 5 3] : As ah i p a k GF-7M 

HQ (7. 6X3 0 0mm, WfMXttDtfi) 
®m&: 5 0mM Uy^/^-y7r- ( P H6. 8) 
WiM : 0 . 6ml /m i n 
: 3 2 °C 

[0054] st; -ytKuy^ti«®t;y 
- y 5 ym&mmo&mz t ft . ambr 9 0 
fig^mtnbrmmm-vBLJi^n^ratc^ mm 20 

5 ymmim.*Gt&z. tw^ntc cm 1 ©■) . 

2 ^©KtSt? 0 . 10|tmol(9L-W5 

fi 9 . 2 6 m U/m g protein fciSJSSnfco 
[00 5 5] #fc, H P L C fCT^gMO^M^jU 
£Lfcf6S*H2fcjj*Lfe. KlS©ifWTteffioT2 0 0 
k D a fil±©#?S* fcosi? U - y - ?7V2 5 y&©# 

; ?MtffiT i r*03W«K«nfe. 2 4n#raoR^T#u 30 

[0 0 5 6] J^_h£0$r^^6, *i9JRtt#y- y-^/P 

* 5 ym&xy Kst4>jirr sjgtt*#*-« c turn* 

[0 0 5 7] 1 ) Sfi#lgtt : #7M2 OOkDafith 
<D^l)-y-^;!/^5y^MtfflLT, #?fi 1 0-5 

0 k D a <Dt"V - y 5 ^»*4lRf S. 

2) MilpH : pH5. 0 40 

3) pHCT ; pH 4. 0 ~ 1 1. 0 (4U 

1 6tf#«f) 

4) mmmm - a 5°am 

5) SSSStt: 3 5*0*7?^ (pH 7. 0, 6 0 

6) AH^^y&tfHIBWOSairt&ft (5mMiS;jP) : 
*gjSfRJSttt±B a'' ^sinfc<fc-pT4 3%, Mn* Ssj&nlC 
cfc^Tl 0 %&14ft2ft£ 0 Cu 2 ' WcioT 
10 0%, N i " ^JjPiC^oT 8 4 %OJSffiBaSftta8i6 
&tl&, 5mMEDTAiSim»tt©WSna^o 50 
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7) +J-7a- ? h^fi : a£c*frFT*©S D S 

U 7 * U ;l/7 5 Ky;Wt»»«lt J: 4 6 K D a kit 

8) ^fl: FPLC (Sephacry 1 S-2 0 
0. 77)V?%'T >U*7-Z®m SCcfc 
9^4 6kDatiaiStlS 0 

±E7) % 8) affis&fr^ 3*Wtyv-T*aJ; 

[0 0 5 8] 

Gfettffl 2 ] (# >J - y - M/$f 5 y»»«i ( Y w 
t D) £ y-^0l/£5;H^yX7x5" t? (GGT) 

± a t° y - y - ?)l>* 5 y&<D#fi¥ 

( 1 ) - X7>'J X I F O 1 6 4 4 9|feli# y 

-^/l/# i^yx^TW— t? (ggt) ot&ftM 

m 

t^i-lVT. • XVf-y XI F016449 Wfe 10 0ml 
OS Yigift (5%i^-^P-X, 2%$Mfx*X, 
0. 25% KHjPO,, 0. 05% MgSO, • 7H; 
0, 0. 2 5 % NaC I, p 1 1 7 . 0) JCfilKLTS 

&\ fbi\\t><D75%k (Y. Ogaiva, H. Hosoyama, ill. Haman 
o, H. Motal, Agric. Biol. Chen. (1991) 55, p. 2971- 
2977) fcfoTPMSF (7 #yX/P7*x;b 

(GGT) oaWtMH«*fft\ flMGGT» 
1 5mg*fli«Lfeo 

[0 0 5 9] (2) ^^PX-XWJXI F0 1 64 

4 9«6*GGTfC«fcS#y-y-^;U^5yaoi><» 

y - y 5 yH©5>j»S*S*«»ft. ^ y - y - 

■a t# y - y - ^ ygftfiO^/Sfc <fc *? £®t s ^ 

^ 5 y^^UJ^n/c (0 1 (DO) o flHMIHG G T 2 

5 o ft g *san LTSw^yreEj&sfftj frtzz, 2 
mmv&fox* 1 . 3/imoioL- ?)\,$ 5 yjgb^m 

Stu «MHWftoJttStt«4->t Ky yj*K«fcoTtt4 

3. 3mU/mg protei n i:iJS^tlfe 0 ^ 
H P L C (CT^SiJiD^fi^iR^Lft^^S 

3 ICTjkLtu G G T^fflWcSlSO^tti 2 4fl?flfl<J!> 
EJ6Tt> *U - y - ffrZ 5 yKco^MteTtiii k K 

[0 0 6 0] (3) M^VX • X^'JXI F0 1 6 4 

4 9«a*Yw t D-H^tfGGTCD^CctS^y 

JJCV^^fitW 1 tllbftYw t — H 9 0 fi gfe«fct«BJ 
^filSG GT2 50/ig ^Ii|R#tC^J!)P LT\ - y - 

5 y®©^g?sts*tf-3 ft„ ^ y-y- Vfiit ^ 
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■r , Yw t — umn^<o^mm^^ic $>m-y- 

?ft>$ 5 1/gEt* 1 0 ~ 5 0 K D a ©#?»KT£ T? hfr 
SfinLTKfcL/yifcfcM: 2 4 P||a©S^T? 2 0 0 K D 

[0 0 6 1] eKKKA*5sK»J-y-^l/4r^yajO» 
ii¥ti\ STy w t DiSteMfefc .fc-sTxv F*ST?5>fH 
S tu L feiS^o* U - y - 5 y»jb* G G 

- £ * / v-ic^wsns t w 5 aa-wwiPsnTv* 

y-^^SyiEOfgp^iStefcVTfiCtie. 20(DSt 20 
[0 0 6 2] 

[*«J3] (;^;UX • U X I F 0 1 6 4 4 9 

Uttffll 1 fclBlilfD^a^, PCRia t» Af-;PX • X*y 
f'JXIFOl 64 49i©ywt Dil{zr7-#^ty 1 . 

3 k b P mft%mm u cm p uci9 mmn 

33) ©Hindis F'Njf ALT, ^7X3 F p U 
C yw t DfcflsKLifc. ^TpMUT i n 4MC S 
G^;UX ^i*f-fv> Xh-j/m^J;^ 30 
K) *p&&H6£JKA cell (SiBMttfi) T?«JDtti? 
ft* 1 . 5 k b pCDxiJXD V^^yW^MiS? (e r 
m) rr#$\ pUCywtDO B g 1 I FfcffA 
U y w t DSfcFJRigffl^XS FpUCAywtD 

[0 0 6 3] ^f-;|/X • XWJX I FO 1 6 4 4 9# 
S2XTY««1(1. 6%^'J^hX 1%S»X* 
X, 0. 5% Na C 1 , pH7) 2 0m I fcffifflU 
3 7 °C, 200 rpmtl HftigSLft 0 C ©tgHjf 2 0 

0 p, 1 J&2 Om 1 OS P It&t$l (0. 6% KHz P 40 
O,, I. 4% LHPO., 0. 2«17^^ 

a. o. ix^xy^-fhy^^ o. oz%mmw 

0. 5%?';V3— x, 0. 0 2%#1f5/ 
fift, 0. l%g?«x+X, 5 Orag/m 1 FU^h77 
X 5 0mg/niln^y) fc£8LT\ 
JB£-pJ84ILfco ~SP>KC<Dmmmi 0ml$100m 

1 (OS PUtgm (0. 6% Kl-hPOu 1. 4% Kz 
HPO*, 0. 2%Et|gr^^^A, o. i%^xy 
Mi-hV?^ 0. 0 2X11^^^^, 0. 5% 

X, 7 5 mg/m 1 CaCh, 5 0 8 m g/ 50 
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ml MgC 1 z ) fc#$LT\ 3 7 °C, 2 0 0 r p rat' 

[oo6 4] mmLrc^y^f-yhiijicDmmmi o m 

1^2 0ml^H/?j7^X3^Atls ftfcftSSLfclfe 
^StWB^XS F p U C A y w t D# 1 0 fi g&ftl 
U 3 7U 1 2 0 r pmT'6 0#H8Jg*bfc, igSlliS 
1 0 0 [i 1 #4 p g/m 1 Oxyxpyi"^ (Em) 
*^«r2XYT^U-bfc«&acLT, 3 7°C^15Hf 
HlH«JB*LT*WLfeJgH<giftft (ywt D : : e r 
mi) £t#fc 0 y w t D : : e r m#cDy w t DW&rf- 
*tiiJXDV>fWBtt5HE?3(WfAStu y w t D 

[0 0 6 5] 

[^liM 4 ] (;^;t/X • XV f - UXIF016449 
ttOywt Djt&?JKW££ J; U - y 5 > 

M^X • Xyj-V X I F0 1 64 4 9$&J;tfSISg{?i] 
4 Tif fey w t Da^JRUStS*. 30ml £0^f>V- 
# U 271/2 5 V»£gJ$B ( 2 %^;l/5f 5 1 %t$ 
ffiT^'t^^A, 0. 1% Na?HPO(, 0. 1% K 
HzP0«, 0. 0 5% MgSOi, 0. 02% CaC 
In 0. 00 5% FeC ta, 0. 0 0 2% Mn C 1 
2, 0. 5 |i g/m 1 If X pH7. 5) «ttT2 

0 0m 1 ^«t>/c##^X5X3{i:^n^WgfU 
3 7°C, 170rpmT% 4 8B#RgJS^dm*Lfc 0 ft 
*3, ywt DitE^f ffittftOglElltlcti: 1 ^ g/m I © 

[0 0 6 6] tgS^7fI\ }gf*^«tl^ 5{glC#fRU 

fco jHU-y-^;V^5>^4B ovarn!ck5«D 
(M. Bovernick, F. Eisenberg, D. O'connell, J. 
Victor & P. Owases, J. Biol. Chem. (1954) p. 593) 

[00 6 7] mmmyoit* v~y- 5 y^ii^ij 

%X,tzM$k^ mm<0 I FO 1 6 4 4 9|rai4. 8mg 
/m 1 y w t D&fi?ftttttr?tt 

5 . 4 m g/m 1 OimSi^U MMlZttMLX 1 . 

1 2 y - y -^;t/# 5 y^fi^jgffi£DtiiP^IS46 
e-tlfco CCD.ISMJ;^ ywt D3lltK?©3— f-ts* 
U - y ~¥)\>* 5 >»^«paEJlS<DS^Jlf J - y -9 to 
$ 5 ^O^jlfcfe^TAt < 3 d 

nfeo 

[0 06 8] 

[^WJ5] (^^;UX • XVf-y X I F O 1 6 4 4 9 
tOggt ®«$3 J:tf y w tD, g g t fflg-T 

(Y. Ogawa, D. Sugiura, H. Hotai, K. Y 
uasa & Y. Tahara, Biosci. Biotech. Biochem. (199 
7). 61. p. 1596-1600) {C^T^^X ■ X7*V X 
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I F O 1 6 4 4 9ft©g g t M&?%p U C 1 8 (*£fi 
)mm) l^a^y^U ^X5KpGT2««BB 
Lfc 0 ^T*pC l 9 4 C^fvVX ^i^fv-y^ 

t?x hoi i i'smmm) r^^m^n^ 1 . o k b 

p£D^D9A7x^3-Mm»f57 (c a t) »rJt 
pGT2©BstPIt^Me|fAU y—trfr* 

^rt/h^jvw-^—tfiBfc? ( gg tae?) 

ffl7*7X5 FpUCAgg t^SfLfc. 
[0 0 6 9] sfe-fiSM3 t(Bl^©^{CT/^^;l/X • X7~ 10 
5HJXI FO 1 6 4 4 9&$g g tJtfg^BtlRffl^X 
^FpUCAggt TfJKHiaft U I0[^ffl^xfc £oT 
g g t Lft. X5X5 F«iALfc«OiS 

Il%5 ft g/m 1 iT)i'D7A7i^3-;l' (Cm) * 
£«y2XYT7V->fcJK*Lt\ 3 7°CTiQl 5R#&g 

mwmmLT^Lmw&wm (g g t : : c a t 

ft) #f#fc 0 /NH^O^a (Y. Ogawa, H. Hosoyasia, 
H. Haaano & II. Motai, Agric. Biol. Cheia. (1991) 5 
5, p. 2971-2977) fc^oTgg t : : c a tft<Dy-^ 

;W5;l/h7yx^^^- tfSf*.#M£U ggt# 20 

[0 0 7 0] *flSffl3T?fflJ,\fey w t Djfifi^flft 

Sffl-/7X5FpUCiywtD»^ 
fcT g g t : : c a t ft©y w t V>mB^^kMMLk a 
7°?X^ K^XLfcMOlg»^5 /t g/m 1 <0#O 
9i>7x-p-;l/fcj;0'l (ig/mlOX'jXPV^J' 
2 X Y T h KSK*LT, 3 7 °CT?^J 1 5 
l$lffli!«i58LT£WUfc$«lte&#; (g g t : : c a 
t + y w t D : : e m r ft) %'Mfc 0 y w t D«|(i 
■frifyj w 7* y 2V -tf- ytn<fc D UK U feo 30 

[00 7 1] 

Mff96] (gg tm&?wm*saxfyw t d % g 

g t ae^-ffiBSifittlctS^U - y -7";V£ 5 yfl<D 

40) 

^f-;t/X • XWJ X I F O 1 6 4 4 9ft, fcitf^ffi 
m 5 T*t#fc g g 1 5tfE?M*. IfctflE ywtD, g g 
t Ifi?-llSf)£, 3 0ml O^yv-^y 

5 y®4^igii ( 2 % t> * 5 ys, i %mmr y*- 

«7A, 0. l%Na»HP0*, 0. 1% KH.POI, 
0. 05% MgSOi, 0. 02% CaCh, 0. 0 40 
05% FeCh, 0. 0 02% MnCh, 0. 5ft 
g/mlW^, pH7. 5) #£<tr2 00ml&© 
O-fcfttHft 75X3 tCZft^tmm U 3 7 °CT 1 7 
0 r pmT\ 4 8l»lt 51gttbfc„ g g t 

ywtD, g g t Mfc^rmmmoigiffiic 

It I ji g/m 1 ©xyXPV-Y S/^*J:lf5 ft g/m 1 
© 7 D 5 A 7 x - 3 — ;l/&gsfiH L fc 0 
[0 0 7 2] «*»7«, lgii-<Pt«Lfc#V-y 
-***5y^(^4©^TfH£Lfe8rS, i^ft 50 
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CD I F O 1 6 4 4 9 ftTtt 4 . 8 m g/m 1 ©££fi*i? 
&^fc 0 g g t itfe-7-#»iiftl?«l5 1 . 2 0fl}©£ 
/ittlH]J:?il«?b^J6e>n, 5. 8mg/inlOM 

ijkLtc* ywtD, g g t Jtjg^rfflWWttTtt^n^ 

T 1 . 3 1 &<D£M®X\ 6 . 3 m g/m I U - y 
-^#$:/K#S«TSrfc. £©SJIUy, ywtD 

iif^con- Kf - y 5 ymfimwmR 

Xf lf©JSH*>!M?y - y 5 y&©£jgfc:fe 

[0 0 7 3] 

[^SfiM 7 } (^771/ X • X7"^ yXIF016449 
tOywtD, g g t JkXfg I t A«{K-r-^S®Sft£D 

Af-;VX • XT'-^yXCi-r-^^^^tDT'Jl'^Sy^ 
ttB£9£? (git AJ1£7) ©ffiSffi5>J*#^fc L 

[0 0 7 4] (7*7- F) 
5'-CTT GGA TGG ACA ACT GTA CCT G (&^J#*|5) 

(y^-x) 

5'-GGC GCT GAA ATT ACG TGG TG (ffi«^6) 
[0 0 7 5] Ctlt><D-?7-4^-%m$]fc LT, 
X • XWJX I FO 1 6 4 4 9ftcD^fe$DNA£® 
MlcLT, PCRS*fflV->T^J6 k b pcDg 1 t Aj1(k 
?»fM-*iaSlUft 0 £^fr«IM8BP3KE c o T 2 2 I 
(Si&iSftSl) T?«BfU W&nfe5kb<DWfJt*pU 

c 1 9 cammnm) <dp s t h^mxtx^ 

X5 Fp G O^nm^fco ^£3X5 FLorlstB 

c i i (Sfitaa!) -csjutusnso. 9Kbp©^ 

^-V-fS/yaBttJiiS-T- (n e o) rrfr^ 7°5X5 Fp 
G OON aelD-4 1 ht»AU g 1 t A JBjg^OfifcW 
ffl7°5X5 KpGOCM^lLfto 

[0076] %mm 3 tmmvii fflcTs ^^x • x 

7*^yx I F 0 1 6 4 4 9*fcfe±tf£ffiffl4T?flBfiL;fc 
ywtD, g g t ilf57-"S!i®ft (g g t : : cat 
+ yw t D : : emrft) g 1 t AMzr?©gM 

^5X5 f p g o cuvmmmu wmmm^£^ 

Tg 1 t AptfzrTWSLfco /^XSF^XLfeM 
©fg«}TS 1 0 0 ft 1 ft 5 ft g/m 1 (N 
m) , Xti: 5 ft g/m t cO^v-i' S/>\ 5 /z g/m I 
^D7i*7i-3- fojSZTf 1 ft g/m I (OxyXP 
°?-f-»%%t$2XYT~fU-h\cm%iLT.> 3 7°C~e 

mi smmmmiBmLx^LtcBmmm (git 

A : : ne olUitf g g t: : c a t+y wt D : : 
emr + gl t A : :neoft) *f| ft„ 
[0 0 7 7] 

[^Sfi08] (ywtD, g g t&tfg 1 t Ailfe7-H 

mmmic & § ,Ky - y -vm 5 >- ®©^jg) 



(12) 
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f^-frT, • XWJ X I F O 1 6 4 4 9$U ^»J6 T* * 

lift g 1 1 Am&?mmm. &&xfyv/ id, g g t , 
g 1 1 Am&^-nmmw*, 3 om i co?sy^-*°v 
^ ym±m.i§m u 5 >m 1 %mmr 

V^-^A, O. 1% Na 2 HPO«, 0. 1% KH 2 
PO^, 0. 0 5% MgSOi, 0. 02% CaC 
1*> 0. 005% FeCI>, 0. 00 2% MnCl 
0. 5|i g/inl WfX pH7. 5) £#&2 
0 0ml g©DStt=ft77X3fcfnfnill, 
3 7 "CcU 7 0 r p 9 6 RSJg t 5 ig* Lfc„ & * 10 



m 2003-235566 
22 

&\ git Amfc?mmm<D®mmzit5 n g /mio> 

^mi/y^ ywtD, g g t % git Ajlfe^H 

>\ 5 g/m 1 ©^D9L'7x^P-^*5j;L i: 5 /i g 
/m 1 <D%^-i isy^muUfc 

[oo7 8] mmmtA 8«it, 9 emmmo^m 
mm$<D*° v-y- 5 ymm^mmm 3 ta^o^ 

[00 7 9] 
[SI] 

>M£$H (mg/mt) 



4 8 h 



9 6 h 



IF0 1 6 4 4 9ft 8.09 6.65 

g 1 1 Amin^mmm 11.90 9.45 

ywtD, ggt, gltAjtfs?Hfi$« 1 2. 7 7 1 6. 1 0 



[0 0 8 0] 4 8BfBg<Dig«^ti. ^12 0 0 0-3 3 * BflfiRtf g g t lfi?£Dn- y 5;V h 9 

3 6 9 O^K^imfcJ:?^ g 1 t Ailfis^^T ^X^^-^SIfe^ g 1 t Ajf{s«Sfc:<fc ^ 

li$H*<D I F O 1 6 4 4 9 ^fctt^T^Mtt^i* < fa T£j®£<DlR]± Lft^ U - y - ^ yg^jfeffifcfe 

-?)\s$^ymm(owmmim%-~f, tsL^^Lk^ [oosn 

U - y - ^/P* 5 y^^^^S-^T, #^fittfgT L [^cdS/j«] ^HJJ t J: D , t> t»SW <fc < # U 

tc a -Jj\ ywtD, ggt, gl t AJIfK^ttSS* -y-^*5^«*58«4S«^tttf««*na. 

•ea < , «*i$i«#ffitf lt t*y - y 5 ym &n&Litxv - y -^i^ 5 >iftP£jgs*T*\ gs$ 

^jSifitaciPld'efeofe, y [0082] 
w t D®fs^©n- v? a # y-y - 5 yffi^JB* 

SEQUENCE LISTING 

<H0> Ajinomoto Co., Inc. 

<i2o> jku - y - 5 ym^jUBwaep* * tf # y - y - 5 yg?© 

<130> P-9617 
<140> 

<141> 2002-02-08 



<160> 6 

<170> Patent En Ver. 2.0 

[0 0 8 3] 

<210> 1 
<211> 1285 
<212> DNA 

<213> Bacillus subtil is 

<220> 

<221> CDS 

<222> (41).. (1 279) 



(13) 1^12 0 0 3-2 3 5 5 6 6 

23 24 

<400> 1 

ggatccgtta aaactgcaaa aagaggagga gataataaaa gtg aac aca ctg gca 55 

Val Asn Thr Leu Ala 
1 5 

aac tgg aag aag ttt ttg ctt gtg gcg gtt ate att tgt ttt ttg gtt 103 
Asn Trp Lys Lys Phe Leu Leu Val Ala Val lie He Cys Phe Leu Val 

10 15 20 

cca att atg aca aaa gcg gag att gcg gaa get gat aca tea tea gaa 151 
Pro He Met Thr Lys Ala Glu He Ala Glu Ala Asp Thr Ser Ser Glu 

25 30 35 

ttg att gtc age gaa gca aaa aac ctg ctt gga tat cag tat aaa tat 199 
Leu He Val Ser Glu Ala Lys Asn Leu Leu Cly Tyr Gin Tyr Lys Tyr 

40 45 50 

ggc ggg gaa acg ccg aaa gag ggt ttc gat cca tea gga ttg ata caa 247 
Gly Gly Glu Thr Pro Lys Glu Gly Phe Asp Pro Ser Gly Leu lie Gin 

55 60 65 

tat gtg ttc agt aag get gat att cat ctg ccg aga tct gta aac gac 295 
Tyr Val Phe Ser Lys Ala Asp He His Leu Pro Arg Ser Val Asn Asp 
70 75 80 85 

cag tat aaa ate gga aca get gta aag ccg gaa aac ctg aag ccg ggt 343 
Gin Tyr Lys Ele Gly Thr Ala Val Lys Pro Glu Asn Leu Lys Pro Gly 

90 95 100 

gat att ttg ttt ttc aag aaa gag gga age aac ggc tct gtt ccg aca 391 
Asp lie Leu Phe Phe Lys Lys Glu Gly Ser Asn Gly Ser Val Pro Thr 

105 110 115 

cat gac gee ctt tat ate gga gac ggc caa atg gta cac agt aca cag 439 
His Asp Ala Leu Tyr He Gly Asp Gly Gin Met Val His Ser Thr Gin 

120 125 130 

tea aaa ggg gtt ate ate acc aat tac aaa aaa age age tat tgg age 487 
Ser Lys Gly Val lie He Thr Asn Tyr Lys Lys Ser Ser Tyr Trp Ser 

135 140 145 

gga act tat ate gga gcg aga cga ate get gee gat ccg gca acg get 535 
Gly Thr Tyr He Gly Ala Arg Arg lie Ala Ala Asp Pro Ala Thr Ala 
150 155 160 165 

gat gtt cct gtc gtt cag gag gee gaa aaa tat ate ggt gtc cca tat 5S3 
Asp Val Pro Val Val Gin Glu Ala Glu Lys Tyr He Gly Val Pro Tyr 

170 175 180 

gtg ttt ggc gga age acg ccg tea gag ggc ttt gat tgc teg ggg ctt 631 
Val Phe Gly Gly Ser Thr Pro Ser Glu Gly Phe Asp Cys Ser Gly Leu 

185 190 195 

gtg caa tat gtg ttt caa cag gca etc ggc att tat eta ccg cga tea 679 
Val Gin Tyr Val Phe Gin Gin Ala Leu Gly lie Tyr Leu Pro Arg Ser 

200 205 210 

gee gaa cag cag tgg gca gtg ggc gag aag ata gee cct cag aac ata 727 
Ala Glu Gin Gin Trp Ala Val Gly Glu Lys He Ala Pro Gin Asn lie 

215 220 225 

aag cct ggt gat gtc gtc tat ttc age aat acg tat aaa acg gga att 775 
Lys Pro Gly Asp Val Val Tyr Phe Ser Asn Thr Tyr Lys Thr Gly lie 
230 235 240 245 

tea cat gca ggc att tat gcg ggc gca ggc agg ttc ate cag gca age 823 



[0 0 8 4] 
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25 26 
Ser His Ala Gly He Tyr Ala Gly Ala Gly Arg Phe He Gin Ala Ser 

250 255 260 

agg tea gaa aaa gta acc att tec tat ttg tea gag gat tac tgg aaa 871 
Arg Ser GIu Lys Val Thr lie Ser Tyr Leu Ser Glu Asp Tyr Trp Lys 

285 270 275 

teg aag atg acg ggt att cgc cga ttt gac aac ctg aca ate ccg aaa 919 
Ser Lys Met Thr Gly He Arg Arg Phe Asp Asn Leu Thr He Pro Lys 

280 285 290 

gaa aat ccg att gtt tec gaa gcg acg ctt tat gtc gga gaa gtg cct 967 
Glu Asn Pro He Val Ser Glu Ala Thr Leu Tyr Val Gly Glu Val Pro 

295 300 305 

tac aaa cag ggc gga gta aca cct gag aca gga ttt gat aca get gga 1015 
Tyr Lys Gin Gly Gly Val Thr Pro Glu Thr Gly Phe Asp Thr Ala Gly 
310 315 320 325 

ttt gtc caa tat gta tac cag aaa gca gee ggt att tec ctg cct cga 1063 
Phe Val Gin Tyr Val Tyr Gin Lys Ala Ala Gly He Ser Leu Pro Arg 

330 335 340 

tac gca aca age cag tac aat gec gga act aag att aag aag gcg gac 1111 
Tyr Ala Thr Ser Gin Tyr Asn Ala Gly Thr Lys He Lys Lys Ala Asp 

345 350 355 

ctg aag ccg gga gac att gtg ttc ttt caa tea aca age tta aat ccc 1159 
Leu Lys Pro Gly Asp lie Val Phe Phe Gin Ser Thr Ser Leu Asn Pro 

360 365 370 

tec ate tat ate gga aac gga caa gtt gtt cat gtc aca tta tea aac 1207 
Ser He Tyr lie Gly Asn Gly Gin Val Val His Val Thr Leu Ser Asn 

375 380 385 

ggc gtg acc ate acc aat atg aac acg age aca tat tgg aag gat aaa 1255 
Gly Val Thr He Thr Asn Met Asn Thr Ser Thr Tyr Trp Lys Asp Lys 
390 395 400 405 

tac gca gga agt ata egg gtg caa ctcgag 1285 
Tyr Ala Gly Ser He Atg Val Gin 
410 

<210> 2 
<211> 413 
<212> PUT 

<213> Bacillus subtil is 
<400> 2 

Val Asn Thr Leu Ala Asn Trp Lys Lys Phe Leu Leu Val Ala Val He 

15 10 15 

He Cys Phe Leu Val Pro He Met Thr Lys Ala Glu He Ala Glu Ala 

20 25 30 

Asp Thr Ser Ser Glu Leu He Val Ser Glu Ala Lys Asn Leu Leu Gly 

35 40 45 

Tyr Gin Tyr Lys Tyr Gly Gly Glu Thr Pro Lys Glu Gly Phe Asp Pro 

50 55 60 

Ser Gly Leu He Gin Tyr Val Phe Ser Lys Ala Asp He His Leu Pro 
65 70 75 80 

Arg Ser Val Asn Asp Gin Tyr Lys He Gly Thr Ala Val Lys Pro Glu 
85 90 95 
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27 



Asn Leu Lys Pro Gly Asp tie Leu Phe Phe Lys Lys Glu Gly Ser Asn 





1 n/i 
luu 








luo 


1 1 n 
1 1U 




p l . . 

uly 


Ser Val Fro 


Thr 


His 


Asp 


Ala Leu Tyr lie Gly Asp 


p 1 pi 

Gly Gin 


If j_ 

Met 




1 la 








1/U l£0 






Val 


His Ser Thr 


Gin 


Ser 


Lys 


fl If! I 1 r 1 TL A 

Gly Val He He Thr Asn 


Tyr Lys 


Lys 




1 JU 






lot) 


1 An 
14U 






Ser 


Ser lyr irp 


Ser 


/![„ 

Gly 


«T i 

lhr 


T . TI PI SI 1 i 

lyr He Gly Ala Arg Arg 


He Ala 


\ i 

Ala 


1 AK 

140 






1 en 
luu 




too 




lbO 


Asp 


Fro Ala tnr 


Ala 


Asp 


*r„ 1 

Val 


T) \t~t IF— 1 ri„ Pi., i 1 „ 

Pro Val Val Gin Glu Ala 


Glu Lys 


Tyr 






IPC 

loo 






* ^p 


175 




I le 


Gly Val Fro 


Tyr 


Val 


Phe 


Gly Gly Ser lhr Pro Ser 


Glu Gly 


lyl 

Phe 












1 Q£ 

loo 


lyU 




Asp 


Cys Ser Gly 


Leu 


Val 


Gin 


lyr Val rne Gin Gin Ala 


Leu Gly 


He 




1 AC 

lyo 








onr* one 








Leu Pro Arg 


Ser 


A 1 v. 

Ala 


Glu 


Gin Gin Irp Ala Val Gly 


Glu Lys 


T 1 

lie 


















Ala 


Pro Gin Asn 


1 le 


Lys 


Pro 


Gly Asp Val Vai lyr Phe 


Ser Asn 


lhr 








cSi) 




OOC 

Zoo 




n Art 

Z4U 


Tyr 


T . . . . TU^ PI,* 

Lys lhr Gly 


lie 


Ser 


His 


Ala Gly lie lyr Ala Gly 


si pi.. 

Ala Gly 


Arg 






OAS. 
&40 






CUV 


ZOO 




Phe 


ri p 1 „ n„ 

lie din Ala 


Ser 


Arg 


Ser 


Glu Lys Vat lhr He Ser 


Tyr Leu 


Ser 












£03 


cfv 




Glu 


1 *r> rp 

Asp lyr irp 


Lys 


n 

Ser 


T . 

Lys 


Met tnr Gly J le Arg Arg 


nv. x 

Phe Asp 


Asn 




£/0 








ZoU Zoo 






Leu 


inr ! le Fro 


T . ,~ 

Lys 


Glu 


Asn 


Pro He Val Ser Glu Ala 


lhr Leu 


Tyr 












oUU 






val 


uly Glu Val 


Fro 


Tyr 


Lys 


Gin Gly Gly Val lhr Fro 


PI.. Tl 

Glu lhr 


pi 
Gly 


alio 










Jlo 




OOP 


Phe 


Asp lhr Ala 


p i ii 
Gly 


Phe 


Val 


Gin lyr Val lyr Gin Lys 


Ala Ala 


PI ,t 

Gly 






OOP 






OOP 






lie 


Ser Leu Pro 


Arg 


Tyr 


Ala 


Thr Ser Gin Tyr Asn Ala 


Gly Thr 


Lys 




340 








345 . 


350 




He 


Lys Lys Ala 


Asp 


Leu 


Lys 


Pro Gly Asp He Val Phe 


Phe Gin 


Ser 




355 








360 3G5 






Thr 


Ser Leu Asn 


Pro 


Ser 


lie 


Tyr lie Gly Asn Gly Gin 


Val Val 


His 




370 






375 


380 






Val 


Thr Leu Ser 


Asn 


Gly 


Val 


Thr lie Thr Asn Met Asn 


Thr Ser 


Thr 


385 






390 




395 




400 



Tyr Trp Lys Asp Lys Tyr Ala Gly Ser lie Arg Val Gin 



<2I0> 3 
<2I1> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

ggatccgtta aaactgcaaa aagagg 26 



405 



410 



[00 8 5] 



[00 8 6] 



50 



(16) fflffl 2003-235566 

29 30 

<210> 4 
<211> 26 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

tttctcgagt tgcacccgta tacttc 26 
[0 08 7] 10 
<210> 5 
<211> 22 
<2i2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

cttggatgga gaactgtacc tg 22 

[0 0 8 8] 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :priiser 
<400> 6 

ggcgctgaaa ttaggtgctg 20 
[HI] YwtDm GGTfi^tfYwtD, [03] G G T K «fc & 4* D — y —tf)\s& 5 yffltftffi-K 

§ 0 [04] YwtD, GGTftlfiaS^'J-y-^ 

[02] YwtDcj;§#u-y 5 ym^rn $ 5 ym^mKmc^x, ^mmm^^mmt^m 
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WW 2003-235566 



[01] [02] 




1 I 1 I — _1__J 1 

0 3 6 9 12 15 18 
Retention time (mln) 



(18) 
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(51) Int. CI.' FI r-W-K(#^) 

C 1 2 R 1:125) 

F^-A(##) 4B024 AA03 BAH BA80 CA03 CA06 

CA07 CA20 DA06 DA07 EA04 

GA11 GAI9 GA25 HA03 
4B050 CC01 CCQ4 CC05 DD02 FF03E 

FFllTs FF14E LL03 LL05 
4B064 AE03 CA02 CA19 CC01 CC24 

DA01 DA10 DA11 DA16 
4B065 AA19X AA19Y AA26X ABOI 

AC14 AC20 BA02 BA16 BA30 

BB01 BB03 BB12 BB20 BC02 

BC03 BC26 BD01 BD14 CA41 

CA43 CA44 CA46 CA50 



